A comparison of the m easurem ents of th e specific conductance of seaw ater by Thomas, Thompson, and U tterback and of sodium chloride solutions by Brcmner, Thompson, and U tterback shows th at the tem perature dependence of the two are essentially the same. The data are consistent w ith those of G heorghiu and Calinicenco, b u t their conclusion th at the tem perature coefficient of conductance of seaw ater is measurably greater than th at of sodium chloride solutions is in error.
INTRODUCTION
W ith the w idespread use of the electrical conductance salinometer, the data on the tem perature dependence of conductance have taken on new im portance. In a re view, Richards ( 1957 ) refers to work by G heorghiu and Calinicenco (1940) whose "findings are not in agreem ent w ith those of Thomas et al. ( 1934 ) ." In particular, the th ird conclusion of G heorghiu and Calini cenco states th at "one can explain the fact th at the tem perature coefficient of conduct ance of sea w ater is appreciably greater th an th at of NaCl of the same concentra tion, by the hydrolysis of sea w ater." In view of these statem ents, it is worthwhile to reexamine critically the data on seawater and sodium chloride conductance.
THE TEMPERATURE DEPENDENCE OF TIIE ELECTRICAL CONDUCTANCE OF SEAWATER
The data on the electrical conductance of seaw ater have been review ed critically by Poliak ( 1954 ) . H e points out th at the data of Thomas, Thompson, and U tterback are inaccurate for the following reasons : 1 ) the value for the conductance of their reference KC1 solution was slightly in error; 2) the conductance cell they used was subject to slight system atic errors. Nevertheless, these data rem ain the best available.
Poliak did not examine the data of Gheorghiu and Calinicenco (1940) . However, it is clear th at their data do not com pare in accuracy w ith those of Thomas et al. ( 1934 ) . It is best, therefore, to analyze the latter data and then to determ ine w hether the form er are consistent w ith them.
The specific conductance of seawater (Ks) is a function of the composition of the w ater, its tem perature, and pressure. T he effect of pressure on conductance has recently been investigated by H orne and Frysinger (1963) . W e will lim it ourselves to m easurem ents at one atm osphere pres sure. As a first approximation, the composi tion of the seaw ater can be expressed by its chlorinity. The specific conductance then is a function of the two variables, chlorinity (Cl) and tem perature ( t). Cox et al. (1962) have shown that the specific conductance of seaw ater at constant chlo rinity and tem perature m ay vary somewhat. Fortunately, Thomas et al. (1934) To analyze the ratios of conductances, it is most convenient to work w ith the log arithm s of the data. Choosing 25C as the reference tem perature, we introduce a p a ram eter a defined by:
The values of a obtained from the data of Thomas et al. ( 1934 ) are given in Table 1 and plotted in Fig. 1 . For any one tem pera ture, a plot of a vs. chlorinity can be ap-75 T a b l e 1. Value of logarithmic tem perature parameter a for seawater The logarithm ic tem perature derivative at constant chlorinity then is chlorinities of 10 and 20%0 is plotted in Fig. 2 . It decreases from about 3% per degree at 0C to about 2% per degree at 25C.
Although the data of Gheorghiu and Cali nicenco are less accurate than those of Thomas et al., it is still pertinent to inquire if the two sets of data are consistent. W e have, therefore, calculated values of the param eter a from the data of Gheorghiu and Calinicenco. Fig. 3 is a plot of these d ata against tem perature together w ith our em pirical curves. The data show consider able scatter, masking the effect of salinity on a.
To calculate the electrical conductance of seaw ater at any tem perature and chlorinity, w e can use equation (1 ) together w ith an expression for the change in conductance w ith chlorinity at 25C. O ne can, of course, use the pow er series for the conductance given by Thomas et al. ( 1934 ) . However, an expression for the logarithm of the spe cific conductance is more useful in con junction w ith equation (1 ). W e find that near a chlorinity of 19%0, the following expression fits the data of Thomas et al. 
THE TEMPERATURE DEPENDENCE OF THE ELECTRICAL CONDUCTANCE OF SODIUM CHLORIDE SOLUTIONS
T he specific conductance of sodium chlo ride solutions in the concentration and tem perature range of interest has been m easured by Bremner, Thompson, and U t terback (1939) . T reating their d ata in the same m anner as the seaw ater data, we obtain the values for the logarithm ic tem p erature param eter a shown in Fig. 4 and in Table 2 . In Fig. 4 , we have also indicated the extrapolated values of a for the seawater of zero chlorinity. These extrapolated sea w ater data and the data for the sodium 
0034t2 ) . ( 5 )
The concentrations (N) are in gram equiv alents per kg water. Gunning and Gordon (1942) m easured the equivalent conductance of sodium chlo ride at infinite dilution at 25 and 15C. The value of a obtained from these data is indi cated in Fig. 4 and does not fit the em pirical lines. W e conclude th at the extrapolations to zero salinity have no physical significance and th at the em pirical relationships are not valid for very dilute (less than 0 .1 n ) solu tions. Although there are no data, the same undoubtedly holds for seawater.
CONCLUSIONS
A comparison of Figs. 1 and 4 shows that the tem perature dependence of the specific electrical conductance of seawater is similar to th at of sodium chloride solutions of com parable concentrations. W hile a precise comparison is meaningless, the statem ent of G heorghiu and Calinicenco th at the tem perature coefficient for seawater is signif icantly greater than th at for sodium chloride solutions is in error. The fact, pointed out by Richards (1957) , th at Gheorghiu and Calinicenco gave a linear tem perature de pendence while Thomas et al. ( 1934 ) show a departure from linearity, can b e at trib u ted to the lower precision of the former measurements.
T he specific conductance of seaw ater in millimhos per cm over a chlorinity range from 17-20%e and a tem perature range from 0-25C is given by the following em pirical equation: 
w here r = 25 -tC.
Conductances calculated by equation ( 6 ) over the range indicated will differ from the m easured data by less than 0.1%.
